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Photoperiodicity in Adsuki Beans, 
a Preliminary Report 
THOMAS W. CLAPP*, VIVIAN L. JOHNSON** 
ABSTRACT - One variety, Adsuki beans (Phaseolus angularis or Vigna angularis) has been demon-
strated to be photoperiodically sensitive, flowering within fifty days or in the three to five internode 
stage when grown under "short day" conditions and remaining vegetative for at least 70 days or past 
the 12 internode stage under "long day" conditions. 
The Adsuki bean is a major food crop in China and Japan. 
In Japan it is the sixth largest crop. (Sacks, 1977). This bean 
was first described by Kaempfer ( 1712) who referred to it as 
"atsuki." The ,taxonomic literature of the species was re-
viewed by Frank Sacks ( 1977). The most widely accepted 
botanical name Phascolus angularis, was first assigned by W. 
F. Wight ( I 908 ). More recen I chemotaxonomic studies 
(Harbourne, et al., 1971) indicate that the species may be 
more closely related to certain Vigna· species than to other 
Phascolus species, and some botanists now refer t.o the 
species as Vigna angularis. 
R.G. Robinson of the University of Minnesota has been 
investigating the Adsuki bean as a potential new crop for 
Minnesota (Robinson, 1975), and there is considerable in-
terest in developing the Adsuki bean crop as a trade item 
with Japan. 
Earlier work with the species in the United States indicated 
that the Adsuki bean is a long season crop, having required 
100 to 145 days for maturity at Arlington, Virginia (Piper 
and Morse, 1914) and 80 to 116 days in Oklahoma (Matlock, 
1963). However, Tasaki (1965) reported that the species 
consists of a number of varieties with varying photoperiod 
sensitivity and that the degree of lateness is proportional 
IC) the sensitivity of the variety to short days. Tasaki and 
Honma ( 1975) have also found that in the case of varieties 
with high photoperiod sensitivity, temperature has little 
effect on 0owering dates but that temperature has a marked 
effect on the flowering date of varieties with low photoperiod 
sensitivity. 
Adsuki bean seeds of an unknown variety were obtained 
fr{)m a local grocery in St. Cloud, Minnesota. Correspon-
dence with the distributor, Japan Food Corp. of San Fran-
cisco, California, revealed that these seeds were produced in 
Hokaido, Japan. On March 7, 1969, 12 p<~ls of these seeds 
were planted. Six of these pots were placed in a growth 
chamber under a photoperiod regime consisting of eight-hour 
days and 16-hour nights. The other six pots were maintained 
in a chamber programed for a cycle of 16-hour days and 
eight-hour nights. An average temperature of 25 C (22.5 
for 12 hours and 27 .5 for 12 hours, with the lower tem-
pera tu re during or overlapping the dark period) was main-
tained in both chambers. The plants were thinned to four 
seedlings per pot ten days after planting. The plants in the 
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Figure 1. Adsuki beans grown under 8-hour day conditions, at 60 
days from planting. Note the well-developed pods. 
eight-hour day chamber were first observed to be flowering 
Gil April 26, 50 days after planting. By May 7, 60 days from 
planting, there were numerous well-developed bean pods on 
the plants grown under eight-hour days but no indications of 
flowering on the plan ts grown under 16-hour days (Fig. 1,2). 
On the 70th day following planting, the number of inter-
nodes, flowers or flowerbuds, and pods on each plant were 
counted. All 24 of the eight-hour day plants had one or 
more flowers or pods with an average of 3.28 pods and 0.28 
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F'igure 2. Adsuki beans grown under 16-hour day conditions, 60 
days from planting. Note the absence of flowers or pods. 
!lowers or llowerbuds per plant and an average of only 4.33 
internodes per plant. None of the 24 plants grown under 
16-hour days had flower buds , !lowers, or pods even though 
there was an average of 13.54 internodcs per plant. These 
data are summarized in Table I. 
It is clear that a photoperiod consisting of eight-hour days 
and 16-hour nigh ts favors reproductive growth a I the expense 
of vegetative growth while one consisting of I 6-hour days and 
eight-hour nights has the opposite effect. Optimum con-
ditions for growth and productivity of this variety must lie 
between these two extremes. The authors hope to determine 
this optimum photoperiod in future experiments. 
The variety of Adsuki bean used in this study seems to be 
an extremely sensitive "short-day plant." Since day length 
appears to be the critical factor in determining the rate of 
maturation and since Minnesota has ,long summer days and a 
short growing season, this could cause problems in develop-
ing the crop in this state. However, Soybean (Glycine max) 
is also a ;'short day plant" (Garner and Allard, 1920), and has 
become a major crop in Minnesota through selection of less 
sensitive varieties. 
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Table 1. Mean internode flower and flower bud, and pod numbers 
on 70-day old Adsuki bean plants grown under short and 
long days. 
All figures represent means of 24 plants. 
Mean Number Mean Number Mean Number 
of I nternodes of Flowers or of Pods 
Photo period Per Plant Flower Buds/ Per Plant 
Plant 
8-hour day/ 
16-hour night 4.33 0.28 3.28 
16-hour day/ 
8-hour night 13.54 0.00 0.00 
There arc numerous unanswered questions concerning the 
photoperiodicity of Adsuki beans. More needs to be known 
about the relative sensitivity of the numerous varieties a-
vailable, the critica] day length for each variety, the effect of 
temperature on their photo period sensitivity , and the pos-
sibility of using chemical plant growth regulators such as the 
Gibberncllins to overcome the short day (long night) re-
quirement . These investigations will be continued in the 
hope of providing significant answers. 
REFERENCES 
GARNER W. W., and H. A. ALLARD. I 920. Effect of 
length of day on plant growth. J . Agr. Res. 18 . 
HARBOURNE , J., D. BOULTER, and B. TURNER. 1971. 
Chemotaxonomy of the Leguminosae. New York: 
Academic Press. 
KAEMPFER, E. 1712. Amoenitarum Exocticanim ... fasc. 
V, 835,837. 
MATLOCK , R.S. 1963. Adsuki bean. Okla. Agr. Exp. Sta. 
Bull., B-617 . 
PIPER, C. V. and W. J. MORSE. 1914. USDA Bulletin No. 
119. 
ROBINSON, R.G. 1975. Pulse or Grain Legume Crops for 
Minnesota. U. of Minn. Agr. Exp. Sta. Bull. 513. 
SACKS, F .M . I 977. A Literature Review of Phaseolus 
angularis--The Adsuki Bean. Econ. Bot. 31. 
TASAKI, J. 1965 . Varietal differences in relation to photo-
period sensitivity of adsuki . Crop Sci. Soc. Japan 
Proc. 34. 
TASAKI, J. and H. Honma. 1965. Varietal sensitivity of 
adsuki . Crop Sci. Soc. Japan Proc. 34. 
WIGHT, W.F. 1908. USDA Bur. Pl. Ind. Bui.I. 137. 
17 
